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(57) Abstract: A tire acting force measuring method and a tire acting force measuring 
device, the method capable of accurately measuring the coefficient of friction on road 
surface, comprising the step of detecting a magnetic field formed by a magnet fixed to 
the tread part of a tire by a magnetic sensor fixed to a rim to measure forces acting on 
the tire from the variation pattern of a flux density detected when the tire is rotated; the 
device wherein the forces acting on the tire in radial and circumferential directions nec- 
essary for accurately measuring the coefficient of friction on road surface are easily and 
accurately measured without affecting the balance of the tire, whereby the coefiHcient of 
friction on road surface can be accurately measured 
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02 0 (b) Ell 9 0^^b-blc^^&-r§»f®t;i*5tt§a;^^0:«'**^ 
02 1«, Me4 4{C.i;oT?^^K$n^ffiS#<^. ?gS[m-fe>-y-4 8^I^Ci5'-r-V 

N@^^e>S^®'\<D|p]#&^T^^©l^^'^^bfet#, aS4 4a, 4 4 
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mx-^K). vrci!)^'DX. m=.(Dmmmm\z'DX\^^wtmvrc:b^t:mmz\^x. ^ 
<Dx. ^(Dmm(Dnmt:^^^'r^o tctcv. ^^jsj^mjo^, ^^.ommmmtm 

mm(Dh(D^m-(Dmmmm(D^(DtMit-^^rcxnmvrcm^x$>^. 
;k\z. f^m<Dmmmm(D^mmtLx. mpB4:4<Di^t)V\zmB5 4^m^^rc 
h(D\z^\^^x. m2 2--m2 5\zm^^^xwmt^o m22u. ^^^i^^^ 
^^^mm^z^^^x^-rmmmx^y). m2 3\t. mB5 4<Dum^^'rm,m 

h^mB5 4si. 5 4h^l0^^mB5 4iimvm^^n. mB5 4\zM\^'t^ 

mt^mmxo j^K7j^)vm6 A\zmmMB±\z^miyxmrfmir^n. ^tc. u 

m^^mmv ;int:^i^m\zwii^wc^mmm^z^m'r^mm^m 7f)tmr)n 
\i-yibnx\f^^o 

istct)rcoTi5i^i^-?a:ff ^ ?^^-r ^ izti^iz^n^nomizmit^m^i^-^z 
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02 4 (b) ^2 s<o^^h-h\zMm-^mmiz^n^mttmo^^^^ 

-To ^^c. 02 m5 5 4l::^oXf^^$n^?^#(^^ am-fe^i^S 8 

^^^m^]^^m<Dmr-fs.tD%9&mmm(Dsm\zm^omtim\t7.'^-^}i h 3 

ux^^'VP^MM2 a^mwK^^n^n(Dsm\z]^-^^^^'^^^'^^^' ^25 
\izm'rmt}m6^^'^wiB(Dm 2 0 \z7ri'rmi3n^^t}ti^n}itm^if^f3i^^iz 

ffiSS54t>, II3tScCDffiS54 4 a, 44b, 44c, 4 4 d^X)f3i^WB4 4 
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^k^zfB^mm^miz'Di^^xm 26-030 \zm^^^xmm-t^o m26\t.^ 

2 (Di$'^'V^-^\^iHM<O^WZJi^. TAtScOv— h4^a56 4 a, 6 4b. 64 
c, 6 4d. 6 4e, 6 4 f iDmK) ^ti. U A6(0U A':7x;WBB6 Aim. 

/NtJC(D->-h4^?^S6 4 a. 6 4 b, 6 4 c. 6 4d, 6 4e. 6 4 f ^ 

xm^^m^^^'T^^'^^'^^^^o c:ne.©lg^56 4a. 6 4 b. a 

4c. 64d, 64e. 64f«. ^mn^\z1l^^\Z^n. ^;^[R]JCt&oT^<® 

T^^FBiHiJcSB^j^ns i: 'feic. ^n'^n(oW6<D—mnM^\p\t.^\zm c 

-h5|^?@SS64b. a4d. 64 f«. V^Ttlfe. 64etf^jJ^lC. NlS^^^ 
cine>7^t{C®>^-bt^?§^56 4a. 64b. 64c. 64d. 846. 84 f 
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64b, 64e, 6 4 d <fc «9 6 4 A^:, m^O)mmR^(Dm.^<D 

^n^tl\zmm^nrdm^(Di^-h^mB6 4h. 64c. 64 f, 64e^D 

m&^64&. 64b, 64c, 64d, 64e, 6 4 f J: D^fife^n^^-. 
m=-<DWB64A. 64Bt, B-Ol^-fe^lf 6 8 A, 6 8 B tTa^-f 

mmmmMm\z^i-y^^^-^i^mi3m^mm.4 o j^, ^-f -^(Dm^^BtcJ:^ 

^m,<Dmm^wimmiE'r^^tffi^<f3:\^^M.'^^m'c$>K>. otic, ^ 

m28\t. !^±(D^^\zm^'^nrcms6 4A. 6 4Bi)^^<Dmtim<D^m^ 
^-rm^m-^^ 028 (a) 027 ©^ta a - a ic^f^s-r ^p^® t-*^ 
02 8 (b) \t. ^^h-h\zMm'r^mm\z:iQ\-f^mt!m(D^^^ 

^To iJ^-f ^ipg:;^lRl{C3fe^S6 4 a> 6 4 b, 6 4 c <Dm\Zl^M^tl^^i3l^ 
t.m66 4d. 6 4e, 6 4 f <3!)^la>a:^«i^«Vi"rnt)I^DJ^5|^<£j^T7&^. - 

n S) ^ if ® IrI± CD s^* ^ <^ ^ 1^ ^ ^ ^ ^ ° 

02 9Ji,aS6 4 A, 6 4B\Z^^Xm^-^n^M^(D.mm.-\L>-^Q S A. 

-fe>i^-6 8 A(D?§^^m&e*^u, ^QB«^§^^-fe>ti-6 8 B(Z)aS^mfe® 
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(2 2) ~ (2 4) liZ^-^^^XW^mtJR^^ZST^i^li^^^t-A^X-^^o Vf)^V 

^sifA^. m\zmmvrc^^iz. fB=^(Dmmi^m(D:^^xitm^(D\^^-^&m\z^ 

m66 4A. 6 4B\Z^^^^Fii^^^Vrch(Ditm%'t>^6 8A. 6 8B 

^z^-DX^Hi^n^o^x. ;i<D^^-^nrcm:^\^}^^^^t^z. ^(22)- (2 

m^mm^m\zm^m\i^. i^m-^nrd^mmmtt-^^m^\z^^mm^m 
mtFfcn^mr^mv. ^n\z^ (22) ~ (2 4) ^mm-r^^t\zj^^im 
^(D^^^-^\zwmi^^^ ii'r^^<Dx$>Ki. F^mm-r^:^^^&rf^zmm 
-rs, mso\t, ^-('^i^c<D:^mzmm^'&r:^t^<^. m-^\pi(omMmm(D 
^^AHz^mm\z:^i<L4>^t'DX^'r^'7yx$>y). mso (a) mm.± 

y-^GSAijm^i^rcAHz^. mso (b) am-fe^tJ-e 8B*t^^b;fc 
AHz^^U 03 0 (c) t*. 03 0 (b) <D^^y^Km^^rch<Dx^^o 
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\zRmi^^ommiif3i^f)^. Fcm^TtK^^^fei^ci^^tcf^ffl-rso ^^x\ 

03 0 (b) ©ftJIlPTbSH^bT. 03 0 (c) lC^r«fc5tCft^PTc2: 

^8e)> 'A^^x. mso (d) izm-^'^^zmm-PT aiiFT c iit:n\nvxmn 

&.±(Dmm\Z^y)^ ^(2 2), 5S:(2 3)<Z)S:(7)AHz4,«ax*5J;t>*AHz«„«, 

^i?: (2 5) ^^zs (2 6) icb/^j!)«oTM^m^s-itcj;o. mm.<omm 

AHZ^^ax= (AHZ*„ax-a+AHZ*„,a,-c) /2 

AHz*„,,„= (AHz<,„„„_a+AHz*«,„_c) /2 
fcfcU AHz,„ax-a^J^^AHz,„.„_a«> ^-(DM^^y^ 6 S A^^ 

m'r^m:^ipim^^^<omi^^^^^'i^^^^ o > ah z ♦^ax-c^-^^'^H z 
},t2:<. \,>m<Dmmmm(oh(D\zmvx%. mm.-^>ijr^^^^i^mm\z. m 



(2 5) 
(2 6) 
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3 1. 0 3 2 ICTFC^^o 

it$nsa#cDi5''r -v^^i^^iRifife^H r ^^m-r^-tv-y- 1 o s a, M:&f&i^^ 

T^^cDmm^^ux'^^i^xmmt.ii.^. z.(Dmti.x. w.-(DmMim\znm 

mum^mm. iio^. 033-36 ic^t^v^TSJiHj'r 033 
^(Dmmm^m^^m\z^n^i^mx^'tmum. m^4.\mm.^>'^7 so^ 

^^-^^5-^0, ^bT, 03 6fr*, 03 3©^^A4-A4l-^JiS-rS®f®0 
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'fe>+|-l 1 SB^VU-dX^^^^o 

1 1 8omD#frtmJ:i^<Z)ji«P"r^§o?SS^-fe>itl i 8i*, 

B^m-fe^iti 1 8xmm^nrcm^^9}mvx:^wm\zmn^nrz^mmm\zm. 

#frj-e>nfeRi^^<?)^'f HI 2 i<3Di^p®ic^{^oTi§'-r-^#^:;&i^ni^^tc^^Bi 
m\zm-f^n^th^\z^-i 2 9\z^'dx. ^^'^^mm^(Dm^^M,u-^ti 

TV^^o >^D>yi?l 24t:^f-r Hi 2 l^«. l^-feVi^l 1 8«:UA 

6 IdS^T^XT^— 12 0 ^^^f 

\zm^vx. ^(om^mi 2 5 a^mmmi¥ir^^t\z^x)^^\^\z'^^^ 
-r^mm^jvh i 2 55&^o#tte»n> 1 2 5<D^m\z\-ivim^^y 

H 1 2 5 bT&^^frtcn, Hi 2 5b«. < 0 8&i30^n;feJi^<^> 

O-/^ 1 2 4(D^MSB1 2 4 a{ClHlfegm-#'&$^TV^T, M 2 3 ^ii 

M3j?;i/h 1 2 5 ss^'fe>ii-i 1 so^jAQ-^-^^o^mmmm^mmt^mm. 
z.(D^v\zisL^Hn^nfc. i^m-fe>-y-i 1 8«. paM3i^;wM 2 s^imi&tsi 

i^'r^Z.t\z^r)'t<D^^<OBU^y H 1 2 5 bJ^i-^-er-rs^^ny^J? 1 2 4S¥ 
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^Tz. Z.<D7sT— 12 0 d^^^n^(Dy-)V<Dtt^(00- U 1 2 7 . 
-r-&3l'fSSB7«. >^n^;/^ 1 3 4l;:m«9#tte»n^ :/nryi^ 1 3 U A'i7 

x;ugP6 A©¥=m^i^i^#J05®f-^«5#tt^nfcR^^o:^'i' H 1 3 1 (Dp^mm 

K 1 3 1 ^(l.igim-fe^lJ- 1 1 8 !£U A 6 tCH^^XT— 13 0 Sr^^f^o 

^-r HI 3 ii-t*u>i^i 3 1 8iimKi¥[n^nx\^^x. z.(D^)y^i 3 1 a 

\Z%^'r^yniZ^h. 135C&WU iin&©W13 5b, 13 5CJC 

j:«9«i^i^a©^'i2:=£Jf!i^^nfeii^3i^;vM 3 5*t. :/D-/i^ 1 3 4ic^frte>n 

feJS&feCTtl 3 4 aJC!l^'&bT^tte>nTV^?>o ^bT, C:OSi^4?;VM 3 5 

^9 5 aSruiibiif^'r^Jiti-.fco, :/D';/iJ7 1 8 A^mm.-^^^^^^<^^ 
z.(DWL^mmm.\z^^^x%. ^-(^i^^m^q \zmmvtcvmx%mm,^y 

5=^-1 2 01C«, 37-r^|^JEE(D5^-;K'5fc8?)<DO-U>i>'l 3 7, 1 3 8j&^^tt 
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6\zim^'^xitw^'&rcmix^'i^i^')^Q^^^^^> ^^^^ 

n^^^^z-t^^tffix^^o 

&,±\z^\^rc\f^m0wmfmm\z^^^x^s jg^-irvu-i i st*, ua6 
f}^i^^^^^^:^[^m\\zmmvrcimx. i3o<£^bTUA 

4 jc3fiiguT@ae-r^ c j: 0 . iiv^m;^(D?i[5T^oTfe?s^-fe 8 xm 
^^it^mm-^'^^^ti!)mmtMmB^mm\z\.xmBi 1 4©37-<irA^ 

mizmm'r^:^^-i2 0(Di^t>y)\z. uA^^®*^e,^^isj^t!iic^^ictD 

^m<omm<Dmmizm^xm^>rcm^^zMm'r^o 

->i}^i^^tb^<Dx\ z<Dt}^mm\z7^ib^^iitfix^. ^(DB^^ m&(om^^ 
fmkWi^om^ ^)r)v^^A\zn^^tf}^x^^. 
(2) \z%^^-(^\zwm'r^t!<Dm^m\z^ti},^. mm^-<'^u^<^^^ 

i!}^-^mx^^o 
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(3) \z^^1$^-(^r\z^m'r^tl<Dm^:^mz^n\t. m^^m.w^'^n-Jj 
(6) \z^^^-(^\zi^mr^tKDm^-^m\z^n\^> ^n%mm\z. mmm 
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(7) \z^^^^^i^mtim^^mizj:nit. huy}^^(D^mm\zmnrcm 

(8) \z%^1$^'i^'i^mtlm^mm^z^tnt. z.n%mm\z. v2^^mM\zm 
v)nn^nrcmBt. huy \^^(D^mm\zWLmcm^'t>'^t^M.x^<D-v. 

vA(D^m\zmr)m-y^o)x\ :in^^-f^\zmrimi^m'^izimvx^<Dm 

(9) iz^^^^'vi^mioM^mm^z^ni^^ ^<DmB<Dm7ttumt^^\^^ 

(3) hV<\t (4) izW^t}(DmM:^f^^^M't^^ti)^x^^o 

(10) izm^^-i^mmtim^mm\z^n\t. ^<Dma<Dmmtmmt\^^iz 
(5) \z%^ti<DmM:^m^mm-r^^ii^^x^^o 

(11) \zm^i^^^i^mtim^mmz^mt. ma^mmvmir^mmz 

(12) \zw^^^-(^i^mtim^m\z^n\it. ms^m^r^z^-h^ma 
(D^^n^eno^mnx. m-'<Dm^<Dmi[:^i^—iz^^'^-^x\^^^<ox. mm 
^n'etuzmfsi^m^i^Mm-^nrc^^fs.m^-^- hf}^ mhrc%(D^mm 

(Dx^^matimmzmm't^^t'fy^x^^o 

(13) \z%^^-<^^mtimMmm\z^ni^^ ^(Dmsmmz^y). ^x 
mu^i^-h^mG^m^f^x. o) %>u<«(4) iz^^tKDm:^^^^^^ 
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(14) izw^^^-c^i^mtim^mmiz^n^t. ^(Dmsmmiz^^. ^mx- 

(1 5) \z^^^-c^ri^mi:mMmm\zj^n\t. ^ommm^z^y)^ ^x 
^iSi^i^-h^M'^'^m^^x. nm\z. (s) \zm^ti(Dm^^^^^'t^^t 

(16) \zi^:!b^-(^wmtim^mmz^n\t. ^(ommmt.. mm-fe>it 
(mm^\z^r). (6) \z^:^-h(om^-^m^^mt^^hifix'^^ ^o^^. 

:^immsn>^m^wm^^i^<j^x^^^^^\z^m''^^-^n^\znm.^<i^ 

(17) \z'^^'^^^mitm'^mw\z:sj(\)ii. UAJc@^$nsM©*>u< 
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<Dmmj'^^>7.^^xsm'^tiiz^mmmi\:^Mx. ^(Dmo. ^ (i ?), ^ (i 

<Dm^m^^rs^^m^^^yh^rc%(Dx$>^. 037 (a) im\z:i<D 
:^^timxmm^nrc^m:^mzwm'r^tiR^. mm\z^ (27) r-^^n^ 

Hz-dif =&tofefflME|-efeD. 03 7 (b) «lfftlCA^*fhTa!l^$nfc 
M:>^I^l-f^ffl-r^:^T^, (2 8) 7?^$nSHz-ave 

Hz-dif= (AHz*„ax-AHz^„,,„) (2 7) 

Hz-ave= (AH z 4,^^^+ AH z ^„,, „) /2 (2 8) 

Hz-dif t^^^^%^\^\zi^i^-r^t!Rt<Dmm^mio. 9 8 6, hz- 
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^ © ® ffl 

^^[^/^^-yi!j^^^'^vx^tb^m^o:>mmmimizmM<D^^^\z^m^ 
^t5^^^^£fmm\zmvmMWtf3i^^^\zmn^nrz.mPG^m^>xm^ 

'v\zi^m't^t!(Dm^:^f^o 

^ti^^ ^^£fmm\zmvmM^ tfsi^^vizmiir^nrcm^^m^^xmm 
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m-^^^^ K^mt^ tj s^jst) ^m^(Dmm^ 2 m\z^w.(o^ < 

{zB'DrcMitai^s.i^^^zKmm^t.u^. m^izm^Lxmn^inrc-MomB 
(D^n^n^z-D^^xmuwM^&o^m^^mf uxfrv^, 

—■:^(omB\z'D\,^xm^i^rc^^-y^:^i^^^<^^^^^<^^<^^^^'-> 
^KUi^ TcKm/^ ^->t. m:^omB ^z-D v^xm^ -^ntc^-i ^ws^^^^^ 

mn±<D^i^m.^^^wh^t.\^x. ^^mi<Mt^i^mfhm,ii<o^^tf^ ^ ^ 

\zn\^^^-(^f^n-^m^mWiZ^^^x. 

^wi^\z %\^< ^tm^^^^-sx^ \^xfm.mz-^ x>¥5\-^xn.^^ -i ^'{^m-hm 
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10. saiBM©^. mm\zm^\zmm'&E.(omm^^t^=-^<omGx^m^v^ z. 
n^-i^(DmB^. ^'i^m:^[^\zm^\zmm^\zm^-^'±^iiiih\z^^-v 
m:^\^izm/v'vmm^'^xf3i^m^<Dfmm7mhv<\^8m\zum(D^^ 

12. MBv'-h^i^aH^. ^^n^etKDmp^xm-o^u'^&f^Mit^^miziD 
rc'Dxmti^—\z^^-^'^rcn-:fsim-^<Dmm^::ijUi^-hX'm^i^xr^^ 

13. -'^^(Dm.'m^^^—hVtmB^. ^(om^^'t^'^tmj^p^z^^-^^xmm 
^■;s(D-m^m-^^\zmifxtii^m^(Dmmmi 2m\zwm<o^^^i^^ 

14. m^<Dm\:'i^^-^<Dmm^-y-h^m?s^^ mmj^p^z^'^-^^^v-mi)^ 
^-(^m-^\^iz^f3:mMi^<o^n'en(om}^izmE^'b'^iiLm-^^xmm 
V. ^n^eno^mBo^-m^^-i-ymiji^^zm-f. z.n^<Dm^m±<oi$^^^ 
^:;&iRi^<fct;^'i5'^'Vil*i;&iRj<^iSPsmm^^n^"tii o ommurtv. }^p\z 
vp.t>^^h'Dmnmnmomm^-r^mM.\z^mt^z>-'-h^mEm±<Dmm 

(D\Pi^^m^\zmjs^^^ziyXf3i^m^(oimf^i 2m\zmm.<D^-< ^^^ti 

mmmmo 

15. z:tJC<3D|^C^^$<3D^J^J|^>^-h^^@SS^> ^FiZ^>\J>^mi^-mf)^d^^ 
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n^nioomm&rftv. ^^(DmB\t. mm(D\^^-fy^^ i^^'^m:^^^^ 
zi:^^^m:^i^izmm'r^^^'rn<DmBm±'^^^i^^^'^^^^^^^^^ 

^^<D^-:h(D4¥wmrx. mmm-r^mi^<Dz^- hm^^\z^^mm-^ 
n^-m<Dmm(D^'t-^M-Dx^^nmzmn^m±\z^n^ti<Dmm\zM 

17. m6hv<\tjm.'^>i)-^> \j A^fvmmzmi^mm^^vxfmmz^r) 
tth\z, u A^mm^ i^^^^^m^^iM^^^Mmvft^mizmvyx 

f3i^m^(Dm.mmi 7mhi.<^-ii "^^^^^^^^^ 
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